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Abstract
Background: COVID-19 is affecting all spheres of life. As of
8 September 2020, there have been 321,595 confirmed cases of
COVID-19 and 4,107 deaths in Saudi Arabia. The concerns
regarding work from offices and contacting others is a global con-
cern during this pandemic. Most of workers are mainly concerns
about getting infected and spread it to their families. Therefore, to
cope with the COVID-19 pandemic, architects, urban planners,
and designers have already switched their attention to visualizing
the post-pandemic era; however, there are inadequate studies on
how the antivirus-built environment will look. Accordingly, this
study aims to reflect on perceptions of the work environment dur-
ing the COVID-19 pandemic in Saudi Arabia.
Design and Methods: An online questionnaire consisting of
five questions was designed to collect the data and was distributed
via SurveyMonkey in August 2020. Research ethics approval was
sought from the institutional review board. A total of 87 respon-
dents participated in this study. 
Results: The result shows that 57.83% of respondents were
female and 42.17% were male. The majority of the respondents
were from the public sector (49.40% – public sector, 43.37% –
private sector, and 7.23% – other sectors). Overall, female partic-
ipants were more concerned about work environments during the
pandemic. Most of the participants were working in individual
offices.
Conclusion: The virus does not discriminate by gender. In
order to respond effectively to the crisis, we need a whole-society
approach to understand its differential impact on women and men.
The findings will encourage policymakers and business owners to
respond to the areas highlighted in this study as causing concern
such as elevators, restrooms, and common areas.
Introduction
According to Agius et al., the World Health Organization has
so far prepared a surveillance protocol only for healthcare work-
ers, and no international case definition for attributing an occupa-
tional origin to COVID-19 cases. This result shows many workers
who lack a comparable degree of protection subject to not work-
ing from home.1,2 Up to now, there are scarce studies on how the
antivirus-built environment will look, thus urban planners and
designers are switching their attention to visualizing the post-pan-
demic era.3 Obtaining insights from the users of the work settings
well help designers to modify and address the concerns in the zon-
ing, space layout, and other design elements. In this study for
instance, it was assumed that having individual offices (with four
walls) will consider the safest choice in regard to social distancing
and contacting others, but the participants who are working indi-
vidual offices expressed their concerns, and sometime even higher
than those who work in cubicle with low-high partitions. It is also
observed that participants who are working individual offices rep-
resenting negative t value of Paired Samples Test (t = -2.089)
meaning they have higher overall concerns. Therefore, the design-
ers should look into more creative solutions such as the choices of
materials and finishes. 
The concerns regarding work from offices is a global concern,
and these concerns were mainly the fear of getting infected and
spread it to their families. For example, a recent descriptive study
investigates the epidemiological characteristics of a cluster epi-
demic of COVID-19 in a collective workplace in Tianjin, China.
The study analysed ten confirmed COVID-19 cases in the work-
place, and the epidemic had spread from the workplace to four
families, infecting 7 family members within four days median
exposure-onset interval.4 Therefore, working environments
around the world have been altered since the appearance of
COVID-19. As its spread increased, many firms adapted remote
working, a relatively new mode of work arrangements that were
developed in the 1970s.5 Working from home has been imple-
mented to reduce social contact; however, stay-at-home regula-
tions have been challenging for some workers, for example work-
ers living in smaller houses. Therefore, to cope with the COVID-
19 pandemic, architects, urban planners, and designers have
already switched their attention to visualizing the post-pandemic
era. For years, the amount of privacy allocated to each office
worker has been gradually reduced as companies have brought in
open-plan offices.6
Significance for public health
There are inadequate studies on how the antivirus-built environment will look, therefore; architects, urban planners, and designers have already switched
their attention to visualizing the post-pandemic era. In the background of the ongoing COVID-19 pandemic globally, and increased disruption in work envi-
ronments, this study reflects several issues of concern in work environments during the COVID-19 in Saudi Arabia. The area causing most concern was the
elevator and the one causing least concern was meeting rooms. Importantly, male participants were less concerned about the office than female participants.
The female group may be adversely affected in relation to work environments due to COVID-19, being increasingly susceptible to associated health risks. These
findings hold vital potential for understanding gender perceptions on the work environment during a pandemic like COVID-19.
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Companies have applied technology and smart solutions to vir-
tual world applications and accommodate employees’ needs to
work remotely; however, working from home can be challenging
and workers might face difficulties when dealing with new tech-
nologies.7-10 For instance in UK, there was fear that home broad-
band networks would collapse under the weight of usage by ser-
vice providers; trade bodies stated that evening peak activity, when
the nation sits down to stream Netflix and play online video games,
is often ten times the typical daytime demand.11 Although working
from home benefits many workers and reduces pollution, the long-
term impact is unclear and needs further investigation.12 Also, as
the pandemic continues and remote working becomes the new
norm, office space might need to be modified to allow more space
between workers and fewer seating options.12,13
In this paper, a survey was conducted to obtain to explore
workers’ points of view about the safety of going back to work in
offices, and to obtain their suggestions about how they might feel
safer in work environments. 
Design and methods
To achieve the objective of this study on reflecting the percep-
tions of the work environment during the COVID-19 pandemic in
Saudi Arabia, a survey questionnaire method was utilized. Initially,
the survey questionnaire contains seven questions and with the
feedback of two independent researchers and a group of partici-
pants (n=10), the final questionnaire contains questions was
designed to collect the data. Two questions were demographic:
gender and work sector. The third question addressed the type of
workspace, and the fourth question ranked the different spaces in
the work environment on the following scale: totally safe, safe to
some extent, not sure about safety. The final question was an open
question designed to allow participants to present their suggestions
about making their work environments feel safer. The question-
naire was distributed via email and text messages. The number of
statistical tests were performed to assess the validity and reliability
of the questionnaire for this study. Participants t-test was employed
to determine significant differences between the group means
(p<0.001). Chi-square test was used in establishing whether the
distribution of gender differed significantly between the two
groups (p<0.05). The effect of the differences in age gender on the
results was checked by an analysis of covariance (ANCOVA), with
significance level set at p<0.05. The survey reliability was also
tested by Cronbach’s alpha, and the result was 0.817, which is
close to 1, meaning that the survey is reliable. The qualitative part
was analysed, and the emergent themes were presented in the dis-
cussion section. It is true that common methods bias arises due to
the fact that participants are asked to report their own perceptions
on two or more constructs in the same survey. This is likely to pro-
duce spurious correlations among the items measuring these con-
structs owing to response styles, and social desirability. To reduce
this common methods bias, the study included an open question-
naire to shed more insights of the topic.
Results
The result indicates that 57.83% of respondents were female
and 42.17% were male. The majority of the respondents were from
the public sector (49.40% – public sector, 43.37% – private sector,
and 7.23% – other sectors). As for the type of offices, the highest
percentage score for safety was for working in individual offices at
36%. The score for cubicles with no partition was 35%, and for
cubicles with high partitions, 16%. Other options included work-
ing from meeting rooms, working from home, and working in a
workshop or a clinic exam room. 
Table 1 shows the overall descriptive statistics of areas of con-
cern in regard to the safety of working in the office. The areas
causing most concern are shown in mean rank order: elevators
(2.52), restrooms (2.41), common areas (2.38), food beverage
areas (2.32), the office (2.28), and meeting rooms (2.22).
As for gender differences (Table 2), females were most con-
cerned with restrooms (2.65) and elevators (2.61). On the other
hand, males were more concerned with two areas, but with a lower
mean score than females, namely elevators (2.36) and common
areas (2.21). Further, male participants were less concerned about
the office environment (1.97) and meeting rooms (1.94) than
females (2.46 and 2.39, respectively). 
Participants were asked about their main concerns when work-
ing from the office, and how many spaces listed in this question
they as rated totally safe, safe to some extent, and not sure about
safety (Table 3). In general, the most concern was expressed about
using elevators: 57.83% were not sure about the safety of using
them. Also, 57.83% not sure about the safety of using common
areas such as waiting or reception areas. While 20.73% thought
working from the office is totally safe, 47.56% were not sure about
the safety of working from the office. While 42.17% were not sure
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Table 1. Overall descriptive statistics for all participants.
Area of concern                               N                    Minimum             Maximum                    Mean              Std. deviation             Variance
                                                    Statistic               Statistic                Statistic                   Statistic                 Statistic                  Statistic
Office                                                                87                                   1                                     3                                      2.28                                0.788                                 0.621
Meeting rooms                                                87                                   1                                     3                                      2.22                                0.754                                 0.568
Food and beverage areas                             87                                   1                                     3                                      2.32                                0.723                                 0.523
Restrooms                                                       87                                   1                                     3                                      2.41                                0.771                                 0.594
Elevators                                                          87                                   1                                     3                                      2.52                                0.760                                 0.578
Common areas                                                87                                   1                                     3                                      2.38                                0.751                                 0.564
Office layout                                                    87                                   1                                     4                                      2.24                                1.078                                 1.162
Valid N (listwise)                                            87                                                                                                                                                                                                 
Concern about common areas                 Male                             2.21                               0.820                                 0.143                                                                             
                                                                       Female                           2.48                               0.693                                 0.094                                                                             
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about the safety of using meeting rooms, 20.48% thought meeting
rooms are totally safe. While 55.42% were not sure about the safe-
ty of restrooms, 16.87% thought restrooms are totally safe. The
Table 3 shows the rating percentage of each type of space. 
Finally, Table 4 shows the significant differences in opinion on
various areas of concern using the independent samples
Kolmogorov-Smirnov Test (Figure 1). The null hypothesis was
that there were no significant differences on areas of concern
between males and females. Importantly, the results indicate that a
null hypothesis is retained for five areas of concern: the office,
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Table 3. Participants’ concerns when started working from offices.
Area of concern                                                                               Observed N                          Expected N                           Residual
Office                                                       Totally safe                                                                18                                                     29.0                                                -11.0
                                                                  To some extent safe                                               27                                                     29.0                                                 -2.0
                                                                  Not sure about safety                                             42                                                     29.0                                                 13.0
                                                                  Total                                                                            87                                                                                                                 
Meeting rooms                                      Totally safe                                                                17                                                     29.0                                                -12.0
                                                                  To some extent safe                                               34                                                     29.0                                                  5.0
                                                                  Not sure about safety                                             36                                                     29.0                                                  7.0
                                                                  Total                                                                            87                                                                                                               
Food and beverage areas                    Totally safe                                                                13                                                     29.0                                                -16.0
                                                                  To some extent safe                                               33                                                     29.0                                                  4.0
                                                                  Not sure about safety                                             41                                                     29.0                                                 12.0
                                                                  Total                                                                            87                                                                                                               
Restrooms                                              Totally safe                                                                15                                                     29.0                                                -14.0
                                                                  To some extent safe                                               21                                                     29.0                                                 -8.0
                                                                  Not sure about safety                                             51                                                     29.0                                                 22.0
                                                                  Total                                                                            87                                                                                                               
Elevators                                                Totally safe                                                                14                                                     29.0                                                -15.0
                                                                  To some extent safe                                               14                                                     29.0                                                -15.0
                                                                  Not sure about safety                                             59                                                     29.0                                                 30.0
                                                                  Total                                                                            87                                                                                                               
Common Areas                                      Totally safe                                                                14                                                     29.0                                                -15.0
                                                                  To some extent safe                                               26                                                     29.0                                                 -3.0
                                                                  Not sure about safety                                             47                                                     29.0                                                 18.0
                                                                  Total                                                                            87                                                                                                               
Table 4. Hypothesis test summary using independent samples Kolmogorov-Smirnov test.
       Null hypothesis                                                                                                                              Significance                  Decision
1        The distribution of concern about working in offices is the same across categories of gender.                                0.147                 Retain the null hypothesis.
2        The distribution of concern about meeting rooms is the same across categories of gender.                                    0.241                 Retain the null hypothesis.
3        The distribution of concern about food and beverage areas is the same across categories of gender.                   0.163                 Retain the null hypothesis.
4        The distribution of concern about restrooms is the same across categories of gender.                                             0.001                 Reject the null hypothesis.
5        The distribution of concern about using elevators is the same across categories of gender.                                     0.633                 Retain the null hypothesis.
6        The distribution of concern about common areas is the same across categories of gender.                                     0.830                 Retain the null hypothesis.
Table 2. Descriptive statistics by gender.
Area of concern                          Gender                         N                           Mean                   Std. deviation                    Std. error mean
Office                                                          Male                                       33                                    1.97                                     0.847                                                  0.147
                                                                     Female                                  54                                    2.46                                     0.693                                                  0.094
Meeting rooms                                          Male                                       33                                    1.94                                     0.788                                                  0.137
                                                                     Female                                  54                                    2.39                                     0.685                                                  0.093
Food and beverage areas                       Male                                       33                                    2.06                                     0.827                                                  0.144
                                                                     Female                                  54                                    2.48                                     0.606                                                  0.083
Restrooms                                                 Male                                       33                                    2.03                                     0.810                                                  0.141
                                                                     Female                                  54                                    2.65                                     0.649                                                  0.088
Elevators                                                    Male                                       33                                    2.36                                     0.822                                                  0.143
                                                                     Female                                  54                                    2.61                                     0.712                                                  0.097
Common Areas                                          Male                                       33                                    2.21                                     0.820                                                  0.143










meeting rooms, food and beverage areas, elevators, and common
areas. As for concern about restrooms, the null hypothesis was
rejected with p<0.001 (at 1% level). It means there is a significant
difference between male and female participants’ opinions on the
safety of restrooms.
Discussion 
Overall, the participants in this study reported number of con-
cerns in regard to the safety of the working from offices. During
COVID-19 pandemic, the culture of offices has a significant shift,
and many companies and offices switched to working from homes.
However, this change impacts many aspects of work such as the
working hours. A recent study in Netherlands found that total hours
declined among self-employed and those with lower educational
degrees, while workers with a tertiary degree worked a higher
number of hours from home.14,15 Also, before the COVID-19 cri-
sis, workers worked on average 29 hours at their workplace and
four hours from home, while during the pandemic total hours
worked had decreased by four hours, and now these hours are
spent in equal shares at the workplace and at home.14,15
The result of this study showed gender differences concerning
feeling in safe in the work environment; overall, males were slight-
ly less concerned about safety than females. Concerns about the
safety of using the restroom were significantly different between
male and female participants. However, the highest concerns
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Figure 1. Independent samples Kolmogorov-Smirnov test. The figure shows the normality of all areas of concern including offices, meet-
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among both groups of participants were about using elevators, and
then restrooms. As for the configuration of offices, participants
didn’t necessarily think that individual offices with four walls were
totally safe. In contrast, some participants thought offices with low
partition walls were quite safe. Overall, some workplaces have
come back to work in their offices, while other firms think that
about 40% of their workers who switched to remote work during
the COVID-19 crisis would continue working remotely after it
ends.13
One of the questions in the survey was an open question to par-
ticipants asking them what aspects they would like to change or
add in order to feel safe at work. The following section presents the
main themes from this discussion. 
Number of employees
It was suggested that the number of employees at the office
during working hours could be reduced and some employees given
tasks that could be done online. It was also suggested that shift
working could be introduced or that those who share the same
space could work different hours. In addition, it was suggested lim-
iting the numbers using the elevators or increasing the number of
elevators. 
Certainly, the most effective way to stop the germs spreading
in the work environment is to reduce the number of workers inside
the building at one time. Firms might want to bring in certain
teams at specific times to reduce crowding, instead of bringing in
all workers during normal working hours.7 However, while work-
ing from home might reduce social contact, it might not be possi-
ble for all workers.6 One of the biggest challenges that workplaces
face regarding assigning working hours or the selection of employ-
ees to work from home. Effective collaboration in not only making
sure that employees log in for meetings and calls when they are
supposed to, but spontaneous collaboration has a great role in inno-
vations and creative solutions. Therefore, companies will need to
provide a good collaborative framework, adopting meeting tools,
chat apps and data sharing software, encouraging video calls and
promoting casual interactions, which also can reduce the sense of
isolation that people report when they work from home.15
Hygiene and sanitizing protocol
A number of suggestions were made about the quality of sani-
tization in the offices and the rest of the building, especially in the
hallways and the elevators. One suggestion was hiring profession-
als to sanitize surfaces, and to sanitize every three hours, and after
each use of the restrooms. Maintaining a hygiene and social dis-
tancing and calling people at workplace in urgent cases on alter-
nate days should be addressed and HR needs to rethink on related
issues such as motivating.15
Office design
Suggestions related to the design of spaces included: adding
partitions between employees, providing good daylight and natural
ventilation, enlarging office spaces and meeting rooms, or provide
individuals offices with automatic doors. 
Safety protocols require people to keep social distancing,
which causes more demand for additional office space, so that
workers are not as condensed as they used to be.7
Working culture
Suggestions related to the culture of working in offices includ-
ed: the implementation of safe protocols for serving customers, not
allowing staff to use each other’s offices, less access to the offices
of other departments, and switching to paperless work. According
to Kaushik and Guleria, training and developing workers to learn
new skills and technology to be competent, and to achieve current
tasks more deeply, is required to fit into the changing scenario and
economic landscape.15 Also, suggestions recommended respecting
social distancing regulations, and implementing penalties for
employees failing to comply with safety regulations, including
workers who gather to chat or eat. It was also suggested holding all
meetings virtually, reducing the number of working hours, remov-
ing all break times, and banning visitors from the building.
However, one of the negative consequences that was mentioned in
literature is employees feeling detached from his/ her company and
lack the community feeling and attachment. Therefore, HR should
play a significant role in connecting people.15
One of the participants’ main concerns was the meeting room.
However, conducting virtual meetings is one the simplest solutions
that can be easily adopted in workplaces, and is implemented in
many of them. This an example of how workplaces altered to
increase remote working, as a result of COVID, and it showed how
industries can adapt. These changes are likely to have implications
for the nature of work in the coming years,13 in addition to the dif-
ficulties in managing and maintaining accountability of employees
while working from home, which causes significant reduction in
productivity and motivation.15 Based on the results of the study
and prior literature, several suggestions are listed below:
- Create work hubs across the city to facilitate co-working
spaces.15
- Use hygienic and anti-bacterial materials that can be easily
sanitized.3,7
- Improve ventilation systems, and UV lights for more deeply
disinfecting for the office at night. 7
- Automation and voice technology to remove the need for
physically pushing a button or touching a surface in an
office.7
- New design concept “Six Feet Office” which visually dis-
plays foot traffic routing in the office to keep people the rec-
ommended six feet apart.16
Conclusions
Prior studies showed that employers think that there has been
less productivity loss from remote working in better educated and
higher paid industries. In addition, more than one-third of firms
that had employees switch to remote work believe that remote
work will remain more common at their company even after the
COVID-19 crisis ends.13 Companies will need to make certain that
employees are well equipped to deal with remote working prac-
tices, and to provide support for individuals who do not have the
required space or facilities at home.15 Therefore, designers should
assess current office design and come up with creative solutions
that accommodate workers’ demands and ensure safety, and maybe
altering the designs for residential spaces to accommodate these
recent needs to work from homes. For instance, companies can
create work hubs across the city to facilitate co-working spaces.15
One limitation of the current study is sample size. Larger stud-
ies could have provided further insightful information. Future stud-
ies could focus on larger sample sizes and comparative studies of
work environments. 
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